Introduction
============

Throughout life, individuals must adapt to challenges in their environment, which may be minor such as daily hassles, or major such as life transitions and traumatic events (including the transition to university; [@B79]). People show remarkable ability to adjust to significant life events (e.g., [@B27]; [@B12]) and often do so much faster than they anticipate ([@B30]). How do everyday thoughts help or hinder such adjustment? Cognitive theories of adjustment propose that the content of thinking predicts adaptive or maladaptive outcomes (e.g., [@B77]; [@B93]). However, these approaches overlook the *social* content of cognition, which is surprising because many events requiring adjustment are social in nature, and the cognitions associated with adjustment are therefore likely to be interpersonally focused. We address this gap and explore how everyday social thoughts in daydreams are related to the process of socio-emotional adjustment in the context of adaptation to a new environment, namely, young adults' first transition to university.

Social Daydreaming
------------------

When people are not thinking about or processing the external world, their attention turns inward toward self-generated information (e.g., reliving past experiences and formulating future plans). A substantial portion of daily life is occupied with such daydreaming activity; estimates indicate that this may be between 30 and 50% of waking thought ([@B49]; [@B43]). Daydreams represent mental content that is stimulus-independent (i.e., based on memory rather than perception) and task-unrelated (i.e., unrelated to current activity; see [@B82]). Although daydreams are stimulus-independent, their occurrence and content are often influenced by cues in the external environment, such as when certain smells or tastes conjure nostalgic daydreams of childhood. However, the stimulus-independency of daydreaming reflects that fact that, despite sometimes being triggered by stimuli in the external world, the object of attentional focus *during* daydreaming is internal rather than external. Daydreaming is sometimes considered synonymous with spontaneous thought (e.g., [@B18]) but we take the view that daydreams can also be deliberate (e.g., [@B29]; [@B78]) and the extent to which daydreams occur and develop deliberately or spontaneously is likely to be a key dimension upon which daydreams can vary.

Several investigations indicate that daydreams are predominately social in nature (i.e., involving the mental representation of others). A large-scale survey demonstrated that nearly three-quarters of daydreams frequently or always involved others ([@B57]), other people feature in 71% of daydreaming instances ([@B83]), and content analysis of daydreams identifies other-related thoughts as a major thought flow dimension ([@B1]).

Given the frequency of social daydreaming it would seem likely to serve adaptive socio-emotional functions. Although early texts on daydreaming have speculated on the adaptive value of daydreaming for social relationships and well-being (e.g., [@B80]; [@B44]), little empirical evidence exists to support these claims. We suggest that individuals' social daydreams are central to understanding how individuals adjust to social challenges. During times of social challenge, social daydreams reflect attempts to mentally address pertinent social goals and needs, but whether they do so effectively, and promote later adjustment, depends on the specific characteristics of daydreams (e.g., their emotional content and outcomes, their fanciful nature, and social content) and their dynamics. We review evidence for this proposal showing that (1) environmental challenges bias daydreaming content, (2) daydreaming characteristics predict (mal)adjustment, and (3) social daydreams have beneficial effects on socio-emotional well-being.

Environmental Challenges Bias Daydreaming Content
-------------------------------------------------

When people are faced with challenges in life, particularly emotionally significant ones, their thought flow is dominated by those events. Daydreaming content is biased in this way because daydreams are connected to an individual's current goals, needs, and desires. This relationship is articulated by [@B46], [@B47]) current concerns theory, which proposes that daydreaming content is dictated by an individual's current goal pursuits (i.e., desired end states). Daydreams occur when an individual encounters goal-relevant information in situations where overt action toward goals is not possible. Daydreams therefore allow mental progress toward relevant goals, which may involve processing and consolidating current goal pursuits, considering the possibilities and means to achieve them, as well as preparing for and motivating later action ([@B47]).

The proposition that ongoing thought content is dictated by current concerns is supported by empirical studies showing that: daydreaming content and frequency is naturally related to individuals' important current life concerns and self-relevant goals ([@B48]; [@B31]; [@B5]; [@B85]) and that experimentally manipulating goals or needs biases daydreaming content toward mentally addressing those goals and needs ([@B2]; [@B42]; [@B85]).

Thought Content Predicts (Mal)Adjustment
----------------------------------------

Cognitive theories of adjustment propose that repetitive thinking predicts adjustment to environmental challenges (e.g., [@B77]). Various forms of repetitive thought have been identified including worry, rumination, mental simulation, cognitive and emotional processing, and reflection ([@B93]), which have both adaptive and maladaptive outcomes with respect to adjustment and well-being. Post-event cognitive processing (e.g., [@B13]; [@B16]), emotional processing (e.g., [@B56]; [@B38]) and reflective thinking (e.g., [@B15]; [@B24]) predict successful adjustment following stressful events. However, other forms of repetitive thinking, notably rumination and worry, have been associated with negative outcomes in the context of adjustment (e.g., [@B23]; [@B34]; [@B39]; [@B73]).

Attempts to integrate the seemingly contradictory effects of repetitive thought have resulted in dimensional approaches, which propose that the positive or negative effects of cognition on adjustment depend on its content ([@B77]; [@B93]). Several important dimensions have been identified: valence, purpose, and level of construal. Positively valenced repetitive thoughts tend to be associated with positive outcomes, especially when thoughts involve a searching purpose (i.e., exploring possibilities and understanding); negatively valenced repetitive thoughts tend to be associated with negative outcomes, especially when they involve a searching purpose and are abstract ([@B77], [@B76], [@B75]; [@B93])

Similarly, *The Content Regulation Hypothesis* ([@B81]) states that the (mal)adaptive impact of daydreaming on psychological well-being depends on its content. For example, daydreaming may be associated with depression only when episodes are unintentional ([@B21]) or when thoughts are self-focused and indicative of negative rumination ([@B59]). Additionally, daydreams with a positive emotional content ([@B70]), future time orientation ([@B74]), and content of interest to the daydreamer ([@B26]) have all been associated with positive emotional outcomes. Thus, rather than viewing repetitive thoughts or daydreams as inherently adaptive or maladaptive, their effects depend on the content of cognitions and context in which they occur.

Although dimensional approaches have helped to make sense of how thinking can have adaptive and maladaptive outcomes, they do not typically consider the *social* content of thought. As an exception, [@B77], Study 2) identified that repetitive thinking can vary to the extent that it is interpersonally or intrapersonally focused and found that the effects of negative repetitive thinking on depression were most pronounced when cognition was self- rather than other-focused ([@B77], Study 3). This finding dovetails with the consistent relationship observed between self-focused attention and negative affect ([@B61]) and indicates that self-focused negative thinking is particularly detrimental. Although self-focused thinking may have negative outcomes, research has yet to fully document the effects of more other-focused thinking on adjustment.

Social Daydreams and Socio-Emotional Well-Being
-----------------------------------------------

Although research has not yet examined how imagining others is related to adjustment, social daydreaming has been linked with positive effects on socio-emotional well-being, in particular, loneliness. [@B57] found that although loneliness was associated with more social daydreaming, only the tendency to daydream about close others (versus non-close others) was associated with greater socio-emotional well-being. This suggests that lonely individuals engage in more social daydreaming to counteract loneliness; however, only daydreaming about close others confers a socio-emotional benefit, whereas daydreaming about non-close others may exacerbate loneliness. Likewise, research on imagined interactions---internal dialogs with real-life significant others ([@B22])---suggests the social daydreams of chronically lonely individuals may be indicative of a maladaptive response. Chronically lonely individuals report experiencing fewer, less satisfying, and more negative imagined interactions ([@B35]) suggesting that loneliness may be exacerbated by a lack of positive social daydreaming and, by extension, that frequent and positive social daydreams may buffer against loneliness.

Studies examining the effects of individual social daydreams on momentary socio-emotional well-being also show that certain types of social daydreaming can regulate and shape emotional well-being. [@B69] found that social, but not non-social, daydreams were associated with increased feelings of happiness, love, and connection with others. Interestingly, this association was only observed when participants were low in these feelings before daydreaming and when their daydreams involved close others implying that daydreams about close others may function to regulate social emotions. Consistent with this, directed daydreaming about close others has been shown to promote positive social feelings (connection, love, belonging) after induced loneliness ([@B68]) showing that social daydreaming can replenish feelings of interpersonal connection under conditions where belongingness has been threatened.

Can Social Daydreams Naturally Enhance Socio-Emotional Adjustment?
------------------------------------------------------------------

Although previous research is consistent with the proposal that positive characteristics of social daydreaming may promote socio-emotional adjustment, they are limited, because they do not examine social daydreaming during the process of adjustment. Cross-sectional research has examined the daydreams of individuals, who are currently adapted or maladapted (e.g., lonely or not) and measured supposedly stable and global daydreaming features. This assumes that individuals display consistent patterns of daydreaming over time, does not account for the dynamic nature of daydreaming, and cannot capture the *process* of adaptation over time. Adaptation is often examined as a state rather than a process ([@B55]) because cross-sectional approaches typically examine predictors of adjustment (e.g., repetitive thinking) and levels of adjustment on a particular variable of interest (e.g., depression, loneliness) at the same single point in time. The problem with this approach is that associations (e.g., between daydreaming and loneliness) may be bi-directional or amenable to third-variable explanations, which highlights the need for prospective studies that examine daydreaming repeatedly over time. Although experimental designs have enabled consideration of daydreaming within a specific context (e.g., induced loneliness), daydreaming is artificially directed rather than spontaneously occurring and therefore does not capture the idiosyncratic and personally meaningful nature of daydreaming. Laboratory experiments are also only able to examine the short-term effects of daydreaming, which, again, cannot capture the *process* of adjustment over time. Adjustment is a temporal process, which means that to properly understand, how social daydreams are related to adjustment, it is necessary to capture repeated observations of daydreaming over time in a situation where adjustment is required.

In addition to examining daydreaming as a dynamic process it is also necessary to consider daydreaming as heterogeneous and measure the characteristics of daydreams. The previously reviewed literature suggests some important social daydreaming characteristics that might be expected to predict adjustment: their emotional outcomes (connection, loneliness, and positivity), valence, and the relationship quality between the daydreamer and the most central other person involved in the daydream. Other literature also suggests that the fanciful nature of daydreams may relate to adjustment because fanciful thinking has been previously associated with negative outcomes (e.g., [@B65]; [@B41]).

Consistent with dimensional approaches, social daydreams *per se* should not predict adjustment, but their characteristics and patterns of change over time should. If social daydreams were part of an adaptive response then they should, over time, become more constructive. Specifically, they should be associated with more positive emotional outcomes (greater connection and positivity, and less loneliness), become more positively valenced, involve higher quality relationships, and become less fanciful. This pattern of constructive change over time should then predict later socio-emotional adjustment.

The Present Study
-----------------

To capture the dynamic and heterogeneous nature of social daydreams over time and their relationship to adjustment, we used experience-sampling methodology to sample social daydreams during a period of naturally occurring adjustment. Life events offer opportunities to study adjustment, because they are episodes that involve a substantial change in an individual's daily routine and require a new behavioral response. We chose to examine social daydreaming during students' first transition to university because it is (1) a stressful life event that requires an adaptive response; it is reported as one of the most stressful periods of adjustment in life ([@B79]) and is associated with increased psychological ill-health (e.g., [@B9]) and (2) a time of *socio-emotional* challenge where social goals and emotions (e.g., preventing loneliness) are likely to be important, perhaps more so than academic or financial ones ([@B3]; [@B10]), because moving to university disrupts existing social support networks and requires the formation of new relationships.

To examine, how social daydreaming was related to socio-emotional adjustment during this transition, we measured the characteristics of social daydreams described above (i.e., emotional outcomes, valence, relationship quality, fanciful nature) twice daily for 1 month. We measured adjustment outcomes (loneliness and social adjustment to university) after 2 and 4 weeks of the study. We chose these measures to index adjustment at two time points in the study (although other outcomes indicative of adjustment such as subjective well-being or levels of depression might also have been warranted) due their relevance to the particular transition and the socio-emotional aspects of that transition, which was our main focus. The social adaptation to university scale measures the extent to which students feel that they have integrated socially to university life and is therefore directly relevant for capturing perceptions of social adjustment within the study context. The measurement of loneliness is an adjustment outcome consistent with previous daydreaming research and pertinent to the university transition because it has been identified as a commonly experienced feeling and issue for transitioning students, particularly in the first months of the transition ([@B20]; [@B79]). The repeated measurement of social daydreaming and its characteristics enabled an examination of the temporal process of daydreaming during adjustment to university.

### Daydreaming Over Time

We predicted that positive features of daydreaming would increase over time indicative of adjustment. However, we reasoned that because the process of adjustment is likely to first involve participants' reaction to the new environment followed by an adaptive response, evidence of positive change over time for social daydreams would be delayed. For this reason, we examined how social daydreams changed over time during the earlier and later stages of the transition separately. We expected social daydreams to show positive and constructive patterns of change in the last weeks (when students are adapting) but not the first weeks (when students are reacting). We also examined how feelings in general changed over time, specifically feelings of connection, positivity, and negativity. Like social daydreaming, we expected feelings to change over time, becoming increasingly positive, but only in the last weeks of the study.

### Emotional Inertia as an Index of Adjustment

As additional evidence of the role of social daydreams in adjustment, we drew on the concept of emotional inertia. Emotional inertia describes resistance to emotional change over time and is thought to reflect psychological maladjustment ([@B52]). Emotional inertia can be indexed by the extent to which a person's current emotional state is predicted by their emotional state at a previous time point (i.e., the autocorrelation between successive measurements of emotional states). Evidence that high emotional inertia is indicative of a maladaptive response comes from studies demonstrating that emotional inertia predicts depression ([@B53]) and ill health ([@B92]). We reasoned that if social daydreams were linked to successful adjustment, then we would expect the emotional outcomes of daydreaming to show less evidence of inertia (i.e., show faster changes in the emotional outcomes of daydreams) in individuals who are currently socially maladjusted to the university transition (i.e., participants who report being less socially integrated within university than others).

### Social Daydreaming and Later Adjustment

Based on daydreaming research, we also predicted that positive features of social daydreaming would predict better socio-emotional adjustment. We used loneliness and social adaptation to university to index adjustment, and measured them after 2 (T1) and 4 (T2) weeks. If, as we propose, social daydreams promote socio-emotional adjustment, then the positive features of social daydreams should predict better adjustment at T2 controlling for T1.

Materials and Methods {#s1}
=====================

Participants
------------

One hundred and three first year students at a UK university (*M*~age~ = 19.34, *SD* = 2.34; 75 females) were recruited to the study, which was described as an investigation into first year undergraduates' thoughts and feelings. Sample size was based on recommendations that at least 100 groups at level-2 (i.e., participants in the current study) should be used when analyzing data with multi-level structural equation modeling ([@B37]). Students were recruited at the start of their first year of university via email advertisement, flyers, word of mouth, and participant referrals. All first year undergraduate students could take part on the condition that they had access to a smartphone with Internet access for the duration of the study. Participants started the study during the first 3 weeks of the first semester of university (September 22nd, 2014 -- October 13th, 2014), which comprised of introduction week and the first two teaching weeks of the semester. In exchange for participation, psychology undergraduates (59%) were given course credits; non-psychology students were given £10 worth of food vouchers. Ethical approval for the study was obtained from the University of Sheffield Psychology ethics committee and informed consent was obtained from all participants before the study began.

Procedure
---------

Participants attended a group training session where they were given written and verbal instructions for the study. Daydreaming was defined as stimulus-independent and task-unrelated thought. Social/non-social daydreams were defined as daydreams where another (real or imaginary) person or people are/are not involved. Participants were given a demonstration of the experience-sampling method, a verbal explanation of the meaning and response to each questionnaire item and instructions on how to complete the survey.

**Figure [1](#F1){ref-type="fig"}** summarizes the study design timeline. The first experience-sampling period (E1) began the day after the training session and the second experience-sampling period (E2) began 2 weeks later. Overall, participants were signaled twice daily over 28 days via text message to their smartphones and reported on their current or most recent social daydream by answering an online questionnaire using their smartphone. Participants received the signals at random times each day between 10:00 and 22:00 (one between 10:00 and 16:00, the other between 16:00 and 22:00 with at least 1 h between consecutive signals). Randomization of signals was used to prevent anticipation and to sample daydreams across a range of times and daily activities. Previous experience-sampling approaches in the daydreaming literature have signaled participants more frequently but for a shorter period of time (e.g., 8 and 12 signals daily for 7 days, [@B40]; [@B70]). Decisions about sampling protocols in experience-sampling designs typically reflect a balance between the frequency of signals, study duration, and time to complete measures in order to minimize participant burden ([@B17]). Given our interest in change over a relatively long period of time (28 days) we employed a low sampling frequency rate (twice daily) so as not to place excessive demands on participants. Participants also completed two online questionnaires, prompted via email, at the end of the first 2 weeks of the study (T1) and at the end of the study (T2), which measured loneliness and social adaptation to university over the past 2 weeks.

![**Study protocol**.](fpsyg-07-00013-g001){#F1}

Experience-Sampling Measures
----------------------------

### Daydreaming

Participants answered: "*Right before you were signaled, were you daydreaming?*" ("*Yes*" = 1, "*No*" = 0). If they answered affirmatively, then they answered: *"Did your daydream involve another person or people?"* ("*Yes*" = 1, "*No*" = 0). When participants did not experience a social daydream immediately prior to signaling, they were instructed, *"Please think about your last daydream that involved another person or people."* Participants then answered the questions described below in a randomized order.

### Daydreaming Characteristics

Participants rated how their daydream made them feel compared to before it for three measures of emotion using 7-point response scales (1 = *much less*, 4 = *no different*, 7 = *much more*). Single items measured social connection ("*connected*"), social disconnection ("*lonely*") and a single item measured positive feelings ("*positive*") in response to the daydream. Participants rated the valence of their daydream from 1(*very negative*) to 7(*very positive*) and how fanciful their daydream was from 1(*completely realistic*) to 7(*completely fanciful*). Participants also rated the quality of the relationship between themselves and the most central other person involved in their daydream. Three items, based on previous research ([@B63]), were used to index relationship quality: participants rated their general feelings of closeness, liking, and trust toward that person on scales from 1(*not at all*) to 7(*extremely*). Items were averaged to create an overall score for relationship quality (α = 0.90).

### Feelings from Environment

Participants rated the extent to which they had felt "*connected with others*," "*positive*," and "*negative*" so far that day, or since their last signal on that day on scales from 1(*not at all*) to 7(*a great deal*).

T1 and T2 Measures
------------------

### Loneliness

Loneliness was measured using the eight-item short-form of the UCLA Loneliness Scale (ULS-8; [@B33]). Participants rated the extent to which they had felt socially isolated over the past 2 weeks (e.g., "*Isolated from others*") from 1(*never*) to 4(*always*). Items were averaged to provide a score for loneliness, with higher scores indicating greater loneliness. Internal reliability was high at T1 (α = 0.89) and T2 (α = 0.91).

### Social Adaptation to University

This was measured using the 20-item social adjustment subscale of the Student Adjustment to College questionnaire (SACQ; [@B6]). Participants were asked to consider the "past 2 weeks" when indicating the extent to which several items indicating social adaptation (e.g., *"I am very involved in social activities in university")* apply to them from 1 (*applies very closely to me*) to 9 (*doesn't apply to me at all*). Negatively worded items were reverse-scored and items were then averaged to create an overall score for social adaptation to university with higher scores indicating greater social adjustment. Internal reliability was high at T1 (α = 0.93) and T2 (α = 0.93).

Results
=======

Response Rate
-------------

Participants completed 3697 out of a possible 5768 responses corresponding to a 64% response rate. On these occasions, participants reported that they were currently daydreaming 64% of the time and 92% of these daydreams were social. Of the social daydreams during the study, 46% involved people before university, 48% involved people after university, and 6% involved some other category (e.g., an imaginary person, celebrity). Social daydreams showed a slight shift to after-university contacts during the later weeks: during E1, 47% of social daydreams involved people before university, 45% involved people after university, and 8% involved some other category; during E2, 45% of social involved people before university, 50% involved people after university, and 5% involved some other category. The percentage of social daydreams in the present study is notably higher than other estimates (e.g., 71%; [@B83]). This fits well with the proposal that social daydreams become more frequent during times of social challenge. When participants were not daydreaming at the time of signaling, or if their current daydream was not social, then they reported on their last social daydream, which occurred on 1532 occasions (41%). Current or last social daydreams (coded 0, 1) did not show different associations to any of the experience-sampling dependent variables (i.e., the emotional content and outcomes of daydreaming, their fanciful nature, the relationship quality, and feelings from the environment did not differ according to whether daydreams were currently experienced or reported retrospectively). We interpret this as evidence that retrospective and in the moment reports of social daydreams were reported with similar levels of accuracy by participants.

Ninety-nine participants completed the T1 questionnaire (a 96% response rate); at this stage two participants had dropped out of the study because they had left university, and one participant could not continue owing to difficulty tracking daydreaming experience. Ninety-seven of the 99 participants who completed the T1 questionnaire also completed the T2 questionnaire (a total response rate of 94%).

Did the Emotional Outcomes and Content of Daydreams and Feelings from the Environment Change Over Time?
-------------------------------------------------------------------------------------------------------

To examine whether daydreams and feelings in general showed significant patterns of change over time, we examined the effect of time on each dependent variable from the experience-sampling measures. The data had a natural two-level structure (i.e., responses collected over a series of time-points nested within individuals) so data were analyzed by multi-level modeling ([@B36]) using the Mixed procedure in IBM SPSS v.21 software. We examined the effect of time on daydreaming and feelings separately for the first and second experience-sampling periods (E1 and E2). The within and between subjects variance of each dependent variable was partitioned by fitting random intercept and slope terms for each individual. Non-independence of observations was modeled by fitting an autoregressive correlation structure (AR1) to level-1 residuals. Time since starting the study was tested as a fixed effect. Some participants began the study later than others so we created a variable representing lapsed time since starting university on commencing the study and entered this as a fixed effect in all models to control for its potential influence. Time since starting the study was non-significant in all models except for predicting how lonely participants' social daydreams made them feel during E1. Specifically, participants' who started the study later, had daydreams that made them feel less lonely during E1 \[*B* = --0.02, *t*(101) = --2.09, *p* = 0.039\].

**Table [1](#T1){ref-type="table"}** summarizes the effect of time on social daydreaming and feelings from the environment for E1 and E2. The first weeks of the study (E1) were not characterized by any significant patterns of change for the characteristics of daydreaming. For more general feelings from the environment, feelings of connection with others and feeling positive did not show significant patterns of change. However, feeling negative showed a significant and reliable increase during E1 \[β = 0.06, *B* = 0.00836, *t*(428) = 2.33, *p* = 0.020, 95% CI\[0.00132, 0.0154\]\], suggesting that the first weeks of university may have been a time associated with increased negative emotion.

###### 

Fixed effects of time on daydreaming characteristics and feelings in general over E1 and E2.

                                          E1    E2                                                                                                 
  --------------------------------------- ----- -------- ------------ --------- --------- ------ ----- -------- ----------- --------- ------------ ------
  **Emotional outcomes of daydreaming**                                                                                                            
  Connected                               618   0.00     --0.000327   0.00441   --0.07    0.17   575   0.07     0.0125      0.00388   3.22^∗∗∗^    0.28
  Lonely                                  585   0.01     0.00253      0.00471   0.54      0.22   573   --0.07   --0.0123    0.00412   --2.98^∗∗^   0.30
  Positive                                592   0.02     0.00483      0.00497   0.97      0.18   571   0.03     0.00592     0.00431   1.37         0.23
  **Daydreaming content**                                                                                                                          
  Valence                                 596   0.03     0.00756      0.00548   1.38      0.15   601   0.04     0.00711     0.0260    1.45         0.17
  Fanciful                                612   0.03     0.00850      0.00608   1.40      0.23   534   --0.06   --0.0154    0.00593   --2.60^∗∗^   0.28
  Relationship quality                    615   0.00     --0.000375   0.00553   --0.07    0.18   607   0.08     0.0168      0.00457   3.69^∗∗∗^    0.25
  **Feelings from environment**                                                                                                                    
  Connectedness                           546   --0.01   --0.00166    0.00333   --0.49    0.24   489   0.06     0.00777     0.00325   2.40^∗^      0.35
  Positive                                542   --0.02   --0.00330    0.00335   --0.99    0.24   442   0.07     0.00898     0.00335   2.68^∗∗^     0.33
  Negative                                528   0.06     0.00836      0.00358   2.33^∗^   0.31   475   --0.05   --0.00736   0.00330   --2.23^∗^    0.39
                                                                                                                                                   

SE, standard error. Time since starting university entered as a fixed effect in all models.

∗

p

\< 0.05,

∗∗

p

\< 0.01,

∗∗∗

p

\< 0.001.

As expected, the pattern of change over time was substantially different for E2. Over time, participants' social daydreams made them feel significantly more connected \[β = 0.07, *B* = 0.0125, *t*(575) = 3.22, *p* = 0.001, 95% CI\[0.00484, 0.0201\]\] and less lonely \[β = --0.07, *B* = --0.0123, *t*(573) = --2.98, *p* = 0.003, 95% CI\[--0.0204, --0.00418\]\], but not more positive \[β = 0.03, *B* = 0.00592, *t*(571) = 1.37, *p* = 0.170, 95% CI\[0.00255, --0.0144\]\]. Participants' social daydreams also became significantly less fanciful in content \[β = --0.06, *B* = --0.0154, *t*(534) = --2.60, *p* = 0.009, 95% CI\[--0.0271, --0.00379\]\] and involved higher quality relationships \[β = 0.08, *B* = 0.0168, *t*(607) = 3.69, *p* \< 0.001, 95% CI\[0.00787, 0.0258\]\]; but did not become more positively valenced \[β = 0.04, *B* = 0.00711, *t*(601) = 1.45, *p* = 0.146, 95% CI\[--0.00249, 0.0167\]\]. Likewise, participants reported feeling in general significantly more connected with others \[β = 0.06, *B* = 0.00777, *t*(489) = 2.40, *p* = 0.017, 95% CI\[0.00140, --0.0142\]\], more positive \[β = 0.07, *B* = 0.00898, *t*(442) = 2.68, *p* = 0.008, 95% CI\[0.00240, 0.0156\]\] and less negative \[β = --0.05, *B* = --0.00736, *t*(475) = --2.23, *p* = 0.026, 95% CI\[--0.0138, --0.000867\]\] over time. We repeated these analyses for two subgroups: early study starters (\<2 weeks of starting university, *n* = 55) and late starters (\>2 weeks of starting university, *n* = 48). In line with the idea that the adaptive response takes time, effects were most evident for the late starter group during E2. We also observed additional effects for valence such that daydreams for late starters during E2 became more positive over time.

We also repeated these analyses considering the whole sampling period (i.e., 4 weeks). Consistent with the results for E2, over the whole study period, participants social daydreams made them feeling increasingly connected \[β = 0.08, *B* = 0.00771, *t*(63) = 3.38, *p* \< 0.001, 95% CI\[0.00477, 0.0107\]\], less lonely \[β = --0.06, *B* = --0.00635, *t*(69) = --3.00, *p* = 0.004, 95% CI\[--0.00954, --0.00317\]\], and involved higher quality relationships \[β = 0.07, *B* = 0.00822, *t*(63) = 3.41, *p* = 0.001, 95% CI\[0.00464, 0.0118\]\]. In contrast to the results from E2 participants' social daydreams made them feel increasingly positive \[β = 0.07, *B* = 0.00718, *t*(64) = 3.58, *p* = 0.001, 95% CI\[0.00389, 0.0105\]\], the content of social daydreams became more positively valenced \[β = 0.07, *B* = 0.00704, *t*(60) = 2.61, *p* = 0.012, 95% CI\[0.00335, 0.0107\]\], but did not become less fanciful \[β = 0.02, *B* = 0.00320, *t*(72) = 1.63, *p* = 0.107, 95% CI\[--0.00108, 0.00747\]\]. In general, participants also reported feeling increasingly positive \[β = 0.04, *B* = 0.00254, *t*(63) = 2.09, *p* = 0.037, 95% CI\[0.000186, 0.00488\]\] and less negative \[β = --0.04, *B* = --0.00324, *t*(63) = --2.50, *p* = 0.015, 95% CI\[--0.00569, --0.000788\]\] but not more connected with others \[β = 0.04, *B* = 0.00264, *t*(52) = 0.80, *p* = 0.426, 95% CI\[--0.000234, 0.00505\]\] over the study period. Thus the results of the effect of time on social daydreaming and feelings also emerged over the study period, although examinations of E1 and E2 separately indicate that these effects occur, as predicted, later during the transition.

Emotional Inertia
-----------------

We predicted that participants, who reported being currently less adjusted to university would show faster changes in the emotional outcomes of their social daydreams (i.e., low emotional inertia) than those who were more adjusted. Given that the social emotional outcomes (connected, lonely) of participants' daydreams increased significantly during E2, we were interested in examining the extent to which they might show resistance or susceptibility to change depending on levels of social adaptation at T1. Evidence for this would be provided by a significant cross-level interaction between the autocorrelation of each dependent variable (i.e., the lag of the variables for connected and lonely) and levels of social adaptation (results are summarized in **Table [2](#T2){ref-type="table"}**).

###### 

Emotional inertia analyses for socio-emotional outcomes of social daydreaming during E2 with social adaptation at T1.

  Emotional outcome      Key variable                           --2^∗^LL   --2^∗^LLΔ    *df*   Estimate (*SE*)   *p*     95% CI         *ICC*
  ---------------------- -------------------------------------- ---------- ------------ ------ ----------------- ------- -------------- -------
  **Connected**                                                                                                                         
  Fixed effects          Lag of connected                       5357.48    ---          1760   0.04 (0.02)       0.075   --0.00, 0.09   0.26
  Random effects         Lag of connected                       5337.22    20.25^∗∗∗^   86     0.04 (0.01)       0.005   0.02, 0.07     0.03
  Level-2 fixed effect   Social adjustment                      5314.46    22.76^∗∗∗^   64     0.22 (0.06)       0.001   0.09, 0.34     0.48
  Interaction            Lag of connected^∗^Social adaptation   5312.76    1.70         64     0.08 (0.03)       0.008   0.02, 0.14     0.44
  **Lonely**                                                                                                                            
  Fixed effects          Lag of lonely                          5540.30    ---          1758   0.05 (0.02)       0.021   0.01, 0.10     0.27
  Random effects         Lag of lonely                          5540.17    0.14         53     0.00 (0.01)       0.764   0.00, 1.44     0.00
                                                                                                                                        

SE, standard error; LL, log likelihood.

∗∗∗

p

\< 0.001.

The fixed effects of the lag variables on feeling connected and lonely as an index of inertia were positive and significant demonstrating autocorrelation between adjacent time points. The addition of our level-2 predictor was justified by examining the improvement in model fit by allowing slopes as well as intercepts to vary. Improvement in model fit was only significant for the model predicting feeling connected but not lonely. We therefore only examined the cross-level interaction between social adaptation and the lag of connectedness which, as expected, was significant \[β = 0.08, *t*(64) = 2.72, *p* = 0.008, 95% CI\[0.02, 0.14\]\]. Equivalent results were obtained when the lag of connectedness was cluster mean centered (β = 0.07, *p* = 0.024). See [@B32] for a discussion of centering in inertia analyses. As shown in **Figure [2](#F2){ref-type="fig"}**, participants who were low (1SD below the mean), compared to high (1SD above the mean), in social adaptation showed lower levels of inertia. This suggests that participants who were less socially adapted to university showed less inertia for feelings of connection as a result of their social daydreams, indicative of an adaptive response.

![**Emotional inertia for how connected social daydreams made participants' feel during E2 according to T1 levels of social adaptation**.](fpsyg-07-00013-g002){#F2}

Did Social Daydreaming Predict Loneliness and Social Adaptation to University?
------------------------------------------------------------------------------

Given the significant patterns of change observed in social daydreaming during E2, we examined whether these daydreaming characteristics predicted later loneliness and social adaptation to university. These analyses required an examination of bottom-up effects (i.e., predicting level-2 outcomes from level-1). Traditional multi-level models do not allow level-2 variables as outcomes (only as predictors), which would not allow us to test, for example, whether loneliness at the end of the study (a level-2 variable) is predicted by daydreaming characteristics during the study (level-1 variables). To overcome this, we therefore used multi-level structural equation modeling (MSEM; [@B71]) using Mplus software ([@B62]), which can accommodate level-2 variables as outcome variables and mediators. Mplus does not currently allow the modeling of autocorrelation by fitting an autoregressive correlation structure ([@B11]) so we entered the lag for each level-1 variable within the models (e.g., [@B89]).

### Loneliness

We examined the effect of daydreaming during E2 on T2 loneliness, controlling for T1 loneliness in all models (T1 loneliness significantly predicted T2 loneliness; all βs \> 0.81, all *p*s \< 0.001). Results showed that T2 loneliness was negatively predicted by daydreams that made participants feel connected (β = --0.16, *SE* = 0.07, *p* = 0.020, 95% CI\[--0.30, --0.05\]) and positive (β = --0.20, *SE* = 0.08, *p* = 0.010, 95% CI\[--0.33, --0.07\]), and positively predicted by daydreams that made participants feel lonely (β = 0.13, *SE* = 0.07, *p* = 0.041, 95% CI\[0.03, 0.24\]). Likewise, T2 loneliness was negatively predicted by daydreams that were positively valenced (β = --0.24, *SE* = 0.07, *p* = 0.001, 95% CI\[--0.36, --0.13\]) and involved high quality relationships (β = --0.12, *SE* = 0.06, *p* = 0.042, 95% CI\[--0.21, --0.02\]), but was positively predicted by fanciful daydreams (β = 0.12, *SE* = 0.05, *p* = 0.021, 95% CI\[0.03, 0.21\]). This indicates that participants were less lonely at T2 if their daydreams during E2 made them feel more connected, less lonely, and more positive, and their daydreams were less fanciful, more positively valenced and involved higher quality relationships.

### Social Adaptation

Using the same analytical procedure, we examined the effect of daydreams during E2 on T2 social adaptation to university controlling for T1 social adaptation (T1 social adaptation significantly predicted T2 social adaptation in all models, βs*\>* 0.25, all *p*s \< 0.05, except when examining relationship quality where this relationship was marginal, β = 0.27, *SE* = 0.14, *p* = 0.062). Unexpectedly, the social daydreams during E2 did not predict T2 social adaptation: social adaptation was not significantly predicted by the emotional outcomes of social daydreams (connected: β = 0.15, *SE* = 0.32, *p* = 0.642, 95% CI\[--0.38, 0.67\], lonely: β = 0.35, *SE* = 0.33, *p* = 0.292, 95% CI\[--0.19, 0.89\], positive: β = --0.12, *SE* = 0.30, *p* = 0.687, 95% CI\[--0.60, 0.37\]) or their characteristics (valence: β = 0.27, *SE* = 0.27, *p* = 0.312, 95% CI\[--0.17, 0.71\], fanciful: β = 0.07, *SE* = 0.22, *p* = 0.738, 95% CI\[--0.43, 0.29\], relationship quality: β = 0.03, *SE* = 0.38, *p* = 0.929, 95% CI\[--0.59, 0.67\]).

### Supplementary Mediation Analysis

Given that social daydreams were significantly related to loneliness but had no direct effect on social adaptation, we wondered whether social daydreaming might indirectly influence social adaptation through its demonstrated effects on loneliness. To examine this, we constructed a series of multi-level mediation models to examine whether social daydreams during E2 had indirect effects on social adaptation via loneliness. In each model, we controlled for T1 loneliness and T1 social adaptation to university and included the lag of each associated level-1 variable. The results of our multi-level mediation analyses are summarized in **Table [3](#T3){ref-type="table"}**.

###### 

Summary of multi-level mediation models examining the indirect effect of social daydreaming characteristics on social adaptation to university via loneliness.

                                          Path *a*   Path *c*   Path *ab*                                                                                   
  --------------------------------------- ---------- ---------- ----------- ---------------- -------- ------ ------- -------------- -------- ------ ------- ----------------
  **Emotional outcomes of daydreaming**                                                                                                                     
  Connected                               --0.37     0.18       0.044       --0.67, --0.07   0.01     0.13   0.922   --0.21, 0.23   0.12     0.06   0.047   0.02, 0.22
  Lonely                                  0.39       0.21       0.063       0.05, 0.73       --0.04   0.14   0.799   --0.27, 0.20   --0.13   0.07   0.077   --0.24, --0.01
  Positive                                --0.42     0.19       0.026       --0.73, --0.11   0.00     0.12   0.991   --0.19, 0.20   0.14     0.06   0.033   0.03, 0.24
  **Daydreaming content**                                                                                                                                   
  Valence                                 --0.50     0.19       0.007       --0.81, --0.19   --0.12   0.12   0.398   --0.31, 0.10   0.16     0.07   0.013   0.06, 0.27
  Fanciful                                0.60       0.25       0.017       0.19, 1.01       0.34     0.19   0.070   0.03, 0.66     --0.19   0.09   0.024   --0.34, --0.05
  Relationship quality                    --0.31     0.27       0.244       --0.76, 0.13     --0.12   0.17   0.500   --0.40, 0.17   0.10     0.09   0.250   --0.04, 0.25
                                                                                                                                                            

SE, standard error. All models include loneliness and social adaptation at T1 and the lag of the associated level-1 variable. Path

a

represents the effect of daydreaming on loneliness at T2, path

c

represents the effect of daydreaming on social adaptation at T2, and path

ab

represents the indirect (mediated) effect of daydreaming on social adaptation via loneliness. Path

b

(the effect of loneliness on social adaptation) is not represented here, but was positive and significant (

p

\< 0.001) in all models.

In all models, lower levels of loneliness predicted greater social adaptation to university (i.e., path b: all βs \< --0.39, all *p*s \< 0.001). Examination of paths *a* and *c* in each model (i.e., daydreaming predicting loneliness and social adaptation) largely reflects previous analyses that constructive daydreaming predicts less loneliness but not social adaptation. Note that the effects for how lonely daydreams make participants feel and relationship quality are now marginal and non-significant, respectively. Of critical interest were paths *ab* (i.e., the indirect effects of daydreaming on social adaptation via loneliness), which were significant for daydreams that made participants feel more connected (β = 0.12, *SE* = 0.06, *p* = 0.047, 95% CI\[0.02, 0.22\]) and positive (β = 0.14, *SE* = 0.06, *p* = 0.033, 95% CI\[0.03, 0.24\]), marginally significant for daydreams that made participants feel less lonely (β = --0.13, *SE* = 0.07, *p* = 0.077, 95% CI\[--0.24, --0.01\]), and were more positive in content (β = 0.16, *SE* = 0.07, *p* = 0.013, 95% CI\[0.06, 0.27\]), and less fanciful (β = --0.19, *SE* = 0.09, *p* = 0.024, 95% CI\[--0.35, --0.05\]). This suggests that although social daydreams did not exert direct effects on social adaptation, they had an indirect effect on social adaptation via their effect on loneliness.

Discussion
==========

The evidence from this experience-sampling study supports the idea that the characteristics of social daydreaming during an important life context (the transition to university) promote adjustment to social challenges. First, consistent with the notion of an adaptive, but delayed, response to environmental challenges in which daydreams become more constructive in nature over time, the characteristics of daydreams became more constructive in the later, rather than earlier, weeks of the study. In the early weeks of the transition, no reliable patterns of change were observed in participants' social daydreams but negative affect from the environment reliably increased during this time, indicating that the initial transition to university was a difficult period associated with negative feelings. In contrast, later study weeks were characterized by increasingly constructive social daydreaming over time; specifically, daydreams made participants feel more connected, less lonely, were less fanciful in nature and involved higher quality relationships. At the same time, participants also felt more connected with others, more positive, and less negative in general.

Second, participants who reported being less socially adapted to university showed faster changes in how connected their daydreams made them feel than others; that is, they showed less evidence of emotional inertia in response their social daydreaming. High emotional inertia is considered an index of maladjustment (e.g., [@B52]) suggesting that the lack of inertia for connectedness observed in participants who were less adapted to university was indicative of a functional affective response. Low emotional inertia is likely to reflect the adaptive nature of emotions, which enable individuals to flexibly respond to environmental challenges. Evidence of low emotional inertia for a positive social emotion (connectedness), as a result of cognition (social daydreaming) in a dynamic context (adjustment to university) contributes to the growing literature on the dynamics of emotion and adjustment (e.g., [@B53]). Our results indicate that high inertia is not necessarily a pattern of emotion dynamics for those who are currently socially maladjusted. Rather, current social maladjustment may be characterized by low inertia when individuals are in the process of adjusting to social challenges, which is likely to be functional (c.f., [@B51]).

Third, positive social daydreaming characteristics predicted less loneliness. Specifically, participants were less lonely if their social daydreams made them feel more connected, less lonely, and more positive and their content was less fanciful, more positively valenced, and involved higher quality relationships. These findings are consistent with a growing body of research showing that certain kinds of social daydreaming may buffer against or counteract loneliness ([@B57]; [@B70], [@B68]). However, the present study extends these findings by demonstrating that social daydreaming can have a socio-emotional benefit over time during a naturally occurring period of social challenge.

Fourth, social daydreaming had an indirect effect on social adaptation to university via their influence on loneliness. Although we expected social daydreaming to directly predict social adjustment, this was not supported. However, supplementary mediation analyses showed indirect effects of daydreaming on social adaptation via loneliness for daydreams that made participants feel more connected, more positive, and less lonely and that were more positively valenced and less fanciful in content. These results suggest that social daydreaming may be especially linked to individuals' socio-emotional well-being (e.g., loneliness) which then impacts on cognitive evaluations of their social situation. It is also possible that social daydreaming may have a longer-term effect on cognitive well-being (e.g., life satisfaction) which was not captured in the current month-long study.

Mechanisms Linking Social Daydreaming to Adjustment
---------------------------------------------------

How does social daydreaming promote socio-emotional adjustment? Our findings point to the value of the regulation of social emotions (in particular feelings of social connection) for the process of adjustment. Over time, participants showed increases in feelings of interpersonal connection as a result of their social daydreams. Such an increase may be adaptive because it reflects a process whereby feelings of social connection contribute to more positive social interactions and the building of personal resources. Just as negative cognitions before and after social interactions (anticipatory and post-event processing, [@B19]) contribute to negative social interactions and the maintenance of social anxiety (e.g., [@B91]; [@B86]) we propose that an equivalent positive influence might be true for positive cognitions.

People who feel interpersonally connected after daydreaming may behave more positively toward others and have that positivity reciprocated in social interactions ([@B60]). Positive social interactions may lead to further feelings of social connection ([@B72]) and greater social resources (e.g., social support, interpersonal trust, and intimacy, [@B54]; [@B14]; [@B50]). Over time, the interplay between social interactions, social daydreaming and social emotions may contribute to greater socio-emotional functioning and greater socio-emotional well-being (e.g., less loneliness, flourishing).

In addition to emotional mechanisms, cognitive problem-solving processes might also explain, why social daydreaming promotes adjustment. Cognition can facilitate adjustment because it allows individuals to process important events, make sense of them and derive meaning (e.g., [@B87]; [@B66]). This involves problem-focused coping attempts that aid self-regulation and adjustment through the formation of concrete plans for action ([@B88]). In particular, imagining past and possible future social interactions during social daydreams may facilitate learning, goal progress, problem-solving, and effective planning in the interpersonal domain (c.f., [@B7]).

Research on mental simulation and goals consistently shows that imagining the process, rather than the outcome, of goal achievement is associated with the successful pursuit of personal goals ([@B28]). That participants' social daydreams became less fanciful over time suggests that daydreams eventually become more concrete and based on actual or probable social interactions and situations following a transition. This shift could be indicative of a more process-orientated approach to social problem-solving or planning which, in turn, may have facilitated later interpersonal behavior and reduced loneliness.

This view is consistent with evidence that daydreaming in general is associated with autobiographical planning ([@B5]) and social problem-solving ([@B74]). However, whether or not social daydreams function in this manner for interpersonal goals is an open question. Research on the effect of mental simulation on goal achievement and coping has tended to focus on intrapersonal goals such as academic achievement or task performance (e.g., [@B67]; [@B64]; [@B90]) rather than on interpersonal goals such as the formation and maintenance of positive social relationships.

Limitations and Future Directions
---------------------------------

A skeptical reader might question whether our results simply reflect the process of adjustment rather than contributing to it. Of course, daydreams will, in part, reflect one's current state of adjustment and the correlational nature of our investigation cannot unequivocally rule out reverse causation or third variable explanations. However, our analyses examining how social daydreams predicted later loneliness (and social adaptation via loneliness) controlled for these variables during the preceding 2 weeks thereby attenuating this concern. Whether or not social daydreams causally contributed to socio-emotional adjustment depends on whether imagination has a causal impact on later behavior and emotion. Various lines of research (reviewed in [@B8]) strongly suggest that conscious thought causes behavior albeit not immediately or directly, but the process by which social daydreams causally affect social behavior is a key question for future research. If this causal relationship is not supported, then we still have an epiphenomenon that is a potentially useful indicator of adjustment.

The present study only examined social daydreaming within one context of adjustment. We chose the university transition because it represents a stressful life event that is particularly associated with socio-emotional challenges. Whether similar findings can be observed during different life transitions should be addressed in future research. However, we expect that the theoretical rationale for why social daydreaming predicts adjustment would apply to various types of transitions where social goals and needs are pertinent (e.g., bereavement, marriage, divorce, parenthood). We also only examined social daydreaming at the start of a transition and could not therefore consider the anticipatory effects of daydreaming. However, anticipatory coping may occur before a stressful event, particularly when the event is expected, as in the case of the university transition ([@B4]). We would therefore expect social daydreaming in the weeks preceding a transition to be associated with adjustment as a form of pro-active coping (e.g., mental preparation for upcoming social interactions, thoughts about leaving established social networks, and expectations for the transition). Productive and unproductive social daydreaming in relation to an anticipated stressful event may be associated with later adjustment or maladjustment, respectively (e.g., [@B25]). In addition, it would have been informative to examine how dispositional characteristics of participants such as their pre-existing levels of depression or anxiety affected patterns of social daydreaming and moderated associations between daydreaming characteristics and loneliness. Given previous research linking dispositional affect to daydreaming ([@B58]) and the transition to university ([@B9]), examining patterns of social daydreaming in potentially vulnerable participants could be particularly useful for examining for whom and when social daydreaming is associated with positive and negative outcomes in the context of life transitions and adjustment.

In addition to not examining social daydreaming prior to the university transition, we also only examined the early stages of that transition. This was based on the assumption that the first months would be especially likely to capture both the reaction and initial adaptive response to the transition. However, the potential effects of social daydreaming on adjustment may show different effects when examined over a longer time period. For example, we observed linear change in daydreaming characteristics over the latter weeks of the study, but longer sampling periods might reveal non-linear forms of change such as positive relationships that become weaker over time. It would be informative to examine the dynamics of social daydreaming over extended periods of time to adequately characterize the nature and form of change and how it relates to adjustment. Knowing the trajectory of social daydreaming in relation to adjustment could help to inform the timing of possible interventions directed at addressing social daydreaming to enhance socio-emotional well-being.

Despite these limitations, the present study offers a number of significant contributions to research and theory on daydreaming and adjustment. This is the first study to examine daydreaming repeatedly over time in the context of naturally occurring adjustment, showing that it is associated with an adaptive response. It is also the first study to examine the emotional dynamics of the outcomes of cognition by linking daydreaming with emotional inertia, which may be important for understanding the conditions under which cognition and emotion interact to predict adjustment. Finally, this study is the first systematic investigation of how the *social* content of thought is associated with adjustment. It is notable that previous research and theory on daydreaming and repetitive thinking have focused primarily on self-focused thoughts. Our research highlights the importance of exploring cognition that is focused on *others*, rather than just on the self, which is especially important given the amount of time spent thinking about others. Overall, we believe that this study represents the first step in developing an account of how imagining others facilitates adjustment and ultimately contributes to burgeoning evidence that, under the right conditions, letting the mind wander is functional.
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